Augmentation of anti-tumor responses of adoptively transferred CD8+T cells in the lymphopenic setting by HSV amplicon transduction.
Treatment of cancer with cytotoxic agents may induce lymphopenia. Adoptively transferred T cells have been reported to display enhanced anti-tumor efficacy in the lymphopenic setting. We reasoned that the anti-tumor effects of adoptively transferred cells in the lymphopenic host could be further augmented through local provision of an innate stimulus in the tumor bed. Utilizing a model in which mice were irradiated to induce lymphopenia, with limited shielding to allow tumor growth, we demonstrate that "triple" therapy consisting of radiation-induced lymphopenia, adoptive transfer of naïve CD8+ T cells, and intra-tumoral HSV amplicon injection resulted in reduced tumor growth compared to the combination of any two of the aforementioned interventions. To gain insight into the mechanism underlying this effect we studied the effects of HSV amplicon transduction into tumors on cytokine expression and on anti-tumor specific T cells. HSV amplicon transduction specifically induced several cytokine mRNAs including IFN-gamma, and IP-10. Adoptively transferred transgenic OT-1 T cells directed against Ovalbumin were more effective against Ovalbumin-expressing tumors when combined with intra-tumoral HSV amplicon injections in the lymphopenic host. Following intra-tumoral HSV-amplicon injections, anti-tumor T cells secreted higher levels of interferon-gamma in response to in-vitro re-stimulation with tumor cells, implying that HSV amplicon injection provided a strong signal for T cell activation. Combining adoptive transfer of naïve T cells in the lymphopenic setting with local T cell stimulation may facilitate expansion and activation of anti-tumor T cell populations in vivo, resulting in enhanced anti-tumor responses without the need to resort to prolonged in vitro T cell culture and/or manipulation.